10/28/04 11:35 FAX 617 551 8820 



MILLENNIUM 



@018 



REMARKS 

Claims 1, 5, 7-12, 20-22, 27 and 29-39 are now pending. Claims 6, 13-21 and 23-30 
have been deleted without prejudice. Claims 31-39 have been added. Applicants acknowledge 
the Office's indication that claim 2 contains allowable subject matter. Claims 1 , 3-5, 7, 12 and 22 
have been amended to clarify the claim language. Support for the amendment to claims 1, 4 and 
5 (in part), with respect to the coding region, is found in Figure 1 and also in the sequence listing. 
The references to the deposit information in the claims and also in the specification have been 
deleted. Claim 3 has been amended to delete the "selected from the group" language. The 
hybridization conditions set forth on page 15, last two lines have been incorporated into claim 4. 
Support is found for the amendment to claim 5, part a) and new claims 34-37, for example, on 
page 3, line 27; parts b) and d) and new claims 38-39 for example, on page 15, line 25; and part 
c) for example, on page 5, line 32. Further support for the amendment to claim 5 with respect to 
the kinase activity of the molecule is found for example, on page 8, lines 1 1 -2, page 13, last 
paragraph, and page 14, lines 19-24. Claim 12 has been amended to indicate that the polypeptide 
is expressed by the nucleic acid molecule (defined in claims 1-5). 

Support for new claim 3 1 is found on page 4, line 36. Support for new claims 32-33 is 
found in original claim 1. 

Formal Matters 

Formal drawings and a Request for Correction of Drawings are submitted herewith. 
Applicants respectfully request the Examiner to approve of the drawing changes in the request, 
upon which approval this objection may be withdrawn. 

Also, as requested by the Office, Applicants have included a clean copy of the pending 
claims starting on page 7 of this Amendment. 
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Sequence Listing 

The Specification has been amended to correct erroneous sequence identification 
numbers and include sequence identification numbers which were omitted at the time of filing. 

The undersigned hereby states that the computer readable form copy (CRF copy) of the 
substitute Sequence Listing and the paper copy of the substitute Sequence Listing, submitted in 
accordance with 37 C.F.R. § 1.825(a) and (b), respectively, are the same and contain no new 
matter. Accordingly, entry of the substitute Sequence Listing into the above-captioned case is 
respectfully requested. 

The Rejections Under 35 U.S.C. 6 1 12. S econd Paragraph 

The rejection of claims 1 , 3-6, 12 and 22 under 35 U.S.C. § 1 12, second paragraph is 
traversed and reconsideration is respectfully requested. 

The specific nucleotides that comprise the coding region have been added into claims 1, 4 

and 5, parts (a) and (b). 

Claim 3 has been amended to delete reference to the deposit information, and to identify 

the sequence as SEQ ID NO: 1 . 

Claims 4 and 22 have been amended to include the stringent hybridization conditions 

specified the specification. 

Claim 7 has been amended to include the language kindly suggested by the Examiner. 

Claim 12 has been amended to include that the polypeptide has been produced from the 
previously defined nucleotide sequence. The Office alleges that this claim omits an essential 
step, such as "how the polypeptide is produced or recovered once the host cell is cultured." The 
claim as originally written indicates that the polypeptide has been produced, and as amended 
indicates that the polypeptide comprises that which is expressed by the previously defined 
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nucleic acid molecule. The present specification does not disclose that the polypeptide must be 
recovered so it is respectfully submitted that this step is not necessary to define the method claim 
with deflniteness. It is respectfully submitted that one may not necessarily want to recover the 
polypeptide, for example, if one wanted to alter the nature of the cell in which the polypeptide is 
produced. Thus, it is respectfully submitted that claim 12 is definite. Nonetheless, new claim 31 
has been added and includes the step of isolating the polypeptide. 

Accordingly, it is believed this basis for rejection may be withdrawn. 

The Rejection Under 35 U.S C. S 112. First Paragraph 

Applicants gratefully acknowledge that claims 1-3 and claims 6-12 and 22, to the extent 
that claims 6-12 and 22 are directed only to the subject matter of claims 1-3, are properly viewed 
as in compliance with the requirements of 35 U.S.C. § 1 12, first paragraph. The rejection of 
claims 4 and 5 (and dependent claims 6-12 and 22) under 35 U.S.C. § 1 12, first paragraph 
(written description and enablement) is traversed and reconsideration is respectfully requested. 
Claim 6 has been deleted thus rendering this portion of the rejection moot 

With regard to the alleged lack of written description with respect to claim 4, directed to 
naturally occurring variants, the Office alleges that 

no disclosure of the function of the polypeptides encoded by the claimed polynucleotides 
has been provided [nor] ... disclosure of the critical structural elements required for 
eukaryotic initiation factor (eIF-2) kinase activity... [nor] disclosure of which structural 
elements (I) a variant . . . should have to display the desired activity. 

First, claim 4 has been amended to indicate that allelic variants that have kinase activity 

are included in the scope of the claim. In addition, claim 5, which is generally directed to 

homologs and fragments of SEQ ID NO:l, has been amended to define the nucleic acid molecule 

as encoding a polypeptide having kinase activity. Thus, the claims define the function of the 

encoded polypeptides, support for which is found in the present specification as described above 
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in contrast to the Office's suggestion that such disclosure has not been provided. Second, the 
specification provides guidance to one having ordinary skill in the art. that describes which 
positions can be altered without loss of activity, in contrast to the Office's suggestion of the lack 
of critical structural elements required for e.g., elF-2 kinase activity. For instance Figure 2 
shows the conserved regions of amino acids in two known EIF2 kinases with respect to the 
14790 polypeptide. Further, Figure 7 shows the conserved regions in kinases as well as 
specifically for domains in the family of eucaryotic protein kinases (PFAM analysis), as well as 
for specific kinases (ProDom analysis). Therefore, it is respectfully submitted that a skilled 
person would understand which positions can be altered without loss of activity and therefore 
there is sufficient description of what the applicants described as their invention. Finally, it is 
respectfully submitted that a skilled artisan, armed with the information provided in the 
specification, would understand which structural elements a variant would have to display to 
achieve the desired kinase activity based on the above sequence comparisons. 

The Office cites three references is support of its contention that a "sequence comparison 
alone should not be used to determine a protein's function and that small amino acid changes can 
drastically change the function of a polypeptide." The Bork (2000) reference was cited by the 
. Office as alleging that "protein function is context dependent, and both molecular and cellular 
aspects must be considered." The Bork 2000 paper then cites the Bork 1998 paper as standing 
for this proposition, a copy of which is enclosed herewith. However, Bork 1998, a copy of 
which is enclosed herewith, does not stand for the unilateral proposition that protein function 
cannot be predicted using nucleic acid sequence analysis, therefore making the use of such 
functional predictions inappropriate or incorrect. Rather, Bork's "errors" consist of the 
"functional over- and under-predictions for a given database match." See Bork 1998, page 317, 
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first column. Bork therefore proposes the use of a variety of databases to ensure the maximal 
information regarding functions) can be generated. See Bork 1998, page 315, first column 
(describing the searching of multiple databases as "an important complement to standard 
database searches" such as BLAST searches). In fact, Applicant has performed the multi- 
database analysis advocated by the Bork reference using some of the same databases. 
Specifically, Applicant analyzed the claimed nucleic acid sequence using the PFAM (Figures 
7H-7M4), PROSITE (Figure 7E) databases, and SMART (Figures 7N-7R), all of which are 
recommended in Bork's paper, in addition to PRO DOM/BLAST database (Figures 7S-7A3). 
Thus, it is respectfully submitted that if errors were present in the BLAST searches, the other 
searches support and further confirm the function of the claimed nucleic acid sequence. 

The Office cites Van deLoo and suggests that polypeptides of approximately 67% 
homology to a desaturase was a hydroxylase. Van deLoo tests the hypothesis that desaturase and 
hydroxylase share significant amino acid similarity. Also these enzymes both have an iron 
binding site, which is conserved in both enzymes. Such similarity and binding sites are not at 
issue here as the present claims are now directed to homologs, fragments or variants that retain 
kinase activity. Also, the claims were amended such that the claimed homologs are at least 85% 
homologous to SEQ ID NO: 1 and at least 90% to nucleotides 63 to 4991 ofSEQIDNO:l. In 
addition, the claims define a nucleic acid molecule which encodes a polypeptide comprising an 
amino acid sequence which is at least about 95% homologous to the amino acid sequence of 
SEQ ID NO:2. These molecules have much greater homology than the 67% homology between 
the desaturase and hydroxylase disclosed in Van deLoo. 

Broun is cited to suggest that a few amino acid substitutions can convert a desaturase to a 
hydrolase. This may be true, but this reference represents an analysis of a particular alteration, 
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namely those of the conserved regions of desaturases, and is not descriptive of alterations in 
general, particularly when a skilled artisan would appreciate that only non-conserved regions 
must be altered to retain kinase activity as now claimed. 

As the Office appears concerned that "[m]any functionally unrelated polypeptides are 
encompasses within the scope of these claims," it is respectfully submitted that the present 
claims that define fragments, homologs or variants that retain kinase activity overcome this 
concern. In addition, possession of a compound, and a written description thereof, do not require 
a description of every member of the genus described. The skilled artisan merely needs to 
recognize possession of applicants' concept of the invention as claimed. Accordingly, it is 
believed that the claims are sufficiently described in the specification. 

With respect to the alleged lack of enablement of claims 4 and 5 (and dependent claims 
6-8 and 22), the Office alleges that the "specification does not provide any informatioh as to 
which structural elements are related to eIF-2 kinase activity nor is there disclosure of the 
structural elements within the polynucleotides as encompassed by the claims." As described 
above, the specification indeed has guidance of which amino acids are conserved. Further, 
Figure 7 shows how the structure, namely the polypeptide sequences, are related to its function 
as a kinase. 

Furthermore, experimentation would be only routine to obtain variants or homologs since a 
substantial number of the claimed variants will retain kinase activity or have such a high degree of 
homology that they would remain active. The few that might lose activity by virtue of amino acid 
or nucleotide substitutions or deletions would not be difficult to eliminate by appropriate screens. 

The attention of the Office is called to the decision in Ex parte Mark, 12 USPQ2d 1904 
(Bd. Pat. App. & Int. 1989) which is quite similar to the facts here. In that case, claims were 
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drawn to muteins where at least one non-essential cysteine was replaced by another amino acid 
in any protein. The Examiner had rejected the claims on the basis that only three proteins were 
illustrated and the choice of the appropriate cysteine in other proteins was not taught. The Board 
held that the claims were fully supported as it was well within ordinary skill to test the limited 
number of possible muteins for retention of activity based on the amino acid sequence of any 
arbitrary protein. A copy of this decision is enclosed. Similarly, here, it is well within ordinary 
skill to make small amino acid or nucleotide changes and screen for kinase activity. Such 
screening is respectfully submitted not to be undue experimentation as suggested by the Office. 

Accordingly, it is believed this basis for rejection may be withdrawn. 
The Art Rejections 

Applicants gratefully acknowledge that claims 1-4 and claims 7-12 and 22, to the extent 
that claims 7-12 and 22 are directed only to the subject matter of claims 1-4, are free from art. 
The rejection of claims 4-6 (and dependent claims 7-12 and 22) under 35 U.S.C. § 1 02 over 
Berlang and Duesterhoeft is traversed and reconsideration is respectfully requested. Claims 6 
has been deleted thus rendering the rejection as to this claim moot. 

The claims have been amended such that they do not encompass the subject matter of the 
cited references. Thus, this rejection may be properly withdrawn. 



Serial No. 09/515,806 
Docket No. 381552000200 



sd-80276 



PACE 24/33 * RCVD AT 10/28/2004 11:20:04 AM [Eastern Daylight Time] * SVR:USPTO-EFXRF-1/4 * DN1S:8729306 * CSID:617 551 8820 * DURATION (mm-ss):11-26 



10/28/04 11:37 FAX 617 551 8820 MILLENNIUM @025 



In the unlikely event that the transmittal letter is separated from this document and the 
Patent Office determines that an extension and/or other relief is required, applicants petition for 
any required relief including extensions of time and authorize the Assistant Commissioner to 
charge the cost of such petitions and/or other fees due in connection with the filing of this 
document to Deposit Account No. 03-1952 referencing docket No. 381552000200 . 

Respectfully submitted, 

Dated: January 13, 2003 By: 




CarolynjA. Favorito 
Registration No. 39,183 

Morrison & Foerster llp 
381 1 Valley Centre Drive, Suite 500 
San Diego, California 92130-2332 
Telephone: (858) 720-5195 
Facsimile: (858)720-5125 
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BEFORE THE OFFICE OF ENROLLMENT AND DISCIPLINE 
UNITED STATE PATENT AND TRADEMARK OFFICE 



LIMITED RECOGNITION UNDER 37 CFR § 10.9(b) 

Mario Cloutier is hereby given limited recognition under 37 CFR 10.9(b) as an employee 
of Millenium Pharmaceuticals to prepare and prosecute patent applications wherein 
Millenium Pharmaceuticals is the assignee of record of the entire interest in the invention 
claimed in the application. This limited recognition shall expire on the date appearing 
below, or when whichever of the following events first occurs prior to the date appearing 
below: (i) Mario Cloutier ceases to lawfully reside in the United States, (ii) Mario 
Cloutier' s employment with Millenium Pharmaceuticals ceases or is terminated, or 
(iii) Mario Cloutier ceases to remain or reside in the United States on an H- 1 via a. 

This document constitutes proof of such recognition. The original of this document is on file 
in the Office of Enrollment and Discipline of the U.S. Patent and Trademark Office. 



Expires: March 1, 2005 




Harry LMoatz 
Director of Enrollment and Discipline 
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